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(54) MAGNETIC FLAW DETECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic flaw detector for 
effectively detecting presence or absence of a damage of a surface to 
be inspected by removing or reducing an influence of a structure 
existing in a surface direction crossing with a surface to be inspected 
at the time of detecting the presence or absence of the damage of the 
surface. 

SOLUTION: A detecting sensor 16 has an exciting coil 11, detecting 
coils 12, 13 disposed to perpendicularly cross the exciting coil at both 
ends of the exciting coll, and a shielding plate 15 for reducing an AC 
magnetic field of a depth side of this paper of the exciting coil. An AC 
signal generator 23 is connected to the coll 11. And, a detection signal 
processor 32 for detecting a phase difference and an output 
difference of the respective detecting coils and outputting signals 
indicating them Is connected the detecting colls. The sensor 16 is 

disposed on a refractory coating so that the coil 1 1 becomes parallel to a steel frame. When an AC current 
is supplied to the coil 11, a diamagnetizing field is generated in the frame by the field, and induced voltages 
are generated in the respective detecfing coils. When the detecting coils pass near a crack, an output 
difference and a phase difference of the induced voltages are generated, and hence the crack can be 
detected by the differences. And, an influence to the detecting coils from depth side is removed or reduced 
by the plate 15. AVAILABLE COPY 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic-field test equipment which inspects the breakage on the 
crack of a conductive inspected object, a defect, etc., and it relates breakage on the steel frame especially covered with 
the fire proof protection inside a building to the easy magnetic-field test equipment which can be detected to high 
degree of accuracy, without removing fire proof protection. 
[0002] 

[Description of the Prior Art] Although the method of inspecting the breakage section of steel by un-destroying is 
proposed and enforced variously conventionally, the most is the nondestructive inspection approach of a contact mold. 
For example, although inspection of a steel frame weld zone is generally conducted with an ultrasonic method, since 
distance with a steel frame is large and cannot disregard the echo from a steel frame front face, when it departs from a 
supersonic wave from on fire proof protection, in order to investigate the existence of a crack to accuracy, the flaw 
detection child who departs from it and receives a supersonic wave must be contacted on an inspection object. On the 
other hand, although the nondestractive inspection using an X-ray plant is a non-contact mold, large-sized equipment 
must be used and there is a problem of not being simple. And the detection method of other non-contact molds has a 
Umit of being able to detach distance with an inspection object only about 2-3mm. 

[0003] Generally, since fire resistance efficiency is required supposing a fire and the approach of spraying fire resistive 
covering material (65mm[ in thickness ]:3-hour fire-resistance), and the approach of protecting with concrete are taken, 
any detection method of the conventional contact mold and a non-contact mold of a steel frame part is very difficult for 
inspection. For this reason, in carrying out flaw detection inspection of the steel frame member, the reinstatement after 
clearance of fire resistive covering material and inspection etc. needs to be worked before flaw detection, and it takes a 
great effort and time amount. Furthermore, the measures against the dust and noise which are generated at the time of 
an activity are also needed. 

[0004] In view of such a problem, these people appUed for the following magnetic-field test equipment and approaches 
by Japanese Patent Application No. No. 96196 [ nine to ] previously. 

[0005] Namely, the exiting coil which generates an aUemating current field for the detection sensor used for magnetic 
flaw detection, Two sensing coils respectively arranged in the directions, such as abbreviation, so that it may become 
the shaft orientations of this exiting coil, and the shaft orientations which carry out an abbreviation rectangular cross 
near the both ends of this exiting coil, Come out, and constitute, and it arranges so that the shaft orientations of the two 
above-mentioned sensing coils may serve as an abbreviation perpendicular to an inspected object, after only 
predetermined distance has separated this detection sensor from an inspected object. An alternating current field is 
generated from the both ends of an exiting coil by impressing altemating current to an exiting coil. An inspected object 
is made to generate a concentric circle-like eddy current according to the electromagnetic-induction operation based on 
this altemating current field, the two above-mentioned sensing coils detect the altemating current field resulting from 
this eddy current, and breakage on an inspected object is detected based on the output difference and phase contrast 
between each detecting signal from this two sensing coil. 

[0006] By the magnetic-field test equipment of this Japanese Patent Application No. No. 96196 [ nine to ], and the 
approach In inspecting breakage on the beam near [ which joined the beam to the column ] the column-beam joint As 
opposed to a phase progressing rather than the altemating current field according [ the altemating current field by the 
eddy current of a beam part ] to the eddy current for a column-beam joint, when there is no breakage When there was 
breakage, the altemating current field by the eddy current of a beam part had detected the existence of breakage using 
the property in which a phase is overdue, by the difference in the output pattern of the phase contrast of the detecting 
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signal of two sensing coils rather than the^femating current field by the eddy curr^Pfor a column-beam joint. 

[0007] 

[Problem(s) to be Solved by the Invention] however, by the magnetic-field test equipment of above-mentioned 
Japanese Patent Application No. No. 96196 [ nine to ], and the approach Flange after being prepared so that web 106 
and beam 102 may cross at right angles at the upper bed section of web 106 and web 106 as shown in perspective view 
of drawing 12 104 A, And the cross-section configuration constituted by bottom flange 104B prepared so that it might 
intersect perpendicularly with a web 106 at the soffit section of a web 106 is the so-called H steel which made the 
shape of H character. Join the beam 102 of this H steel so that it may intersect perpendicularly to a column 100, and a 
gusset plate 1 10 is set to a mounting beam case with two or more bolts 112 between a column 100 and a web 106 for 
the purpose of reinforcing this joint. When breakage on near the joint of the column 100 on the top face of bottom 
flange 104B and a beam 102 was inspected, there was a trouble that a detection sensor reacted to a gusset plate 110 and 
a boh 1 12, the difference in the output pattern of the above-mentioned phase contrast became detailed, and detection of 
breakage became difficult. In addition, by drawing 12, in order to clarify the structure of a column-beam joint, the fire 
proof protecfion currently sprayed on the fi-ont face of a column 100 and a beam 102 is omitted and shown. 
[0008] When the above trouble is explained more concretely, by the magnetic-field test equipment of above-mentioned 
Japanese Patent Application No. No. 96196 [ nine to ], and the approach Even if a different body ( drawing 12 web 
106) fi-om an inspected object exists in the direction of a field which intersects the inspected side of a detection sensor 
If the distance fi-om each of two sensing coils to the above-mentioned body established near the both ends of an exiting 
coil is equal Although the effect of the above-mentioned body to each sensing coil is abbreviation identitas, and the 
effect of the above-mentioned body can be disregarded since the existence of breakage is detected fi-om the difference 
of the detecting signal fi-om each sensing coil When still more nearly another body ( drawing 12 a gusset plate 110 and 
a boh 1 12) is attached in the above-mentioned body Since it will be in the same condition as the case where irregularity 
is shown in the firont face of the above-mentioned body (web 106) and the distance fi-om each of two sensing coils to 
the above-mentioned body differs, it is thought that the difference in the output pattem of phase contrast becomes 
detailed in response to the effect of the above-mentioned body. 

[0009] In the column-beam joint of the above structures, since it is easy to damage the part shown in the thick line in 
the enlarged drawing of drawing 12 , i.e., the part which touches the edge part of the scallop 108 which is notching of 
an abbreviation flabellate form of bottom flange 104B (the same is said of top flange 104 A), and especially the part in 
the edge of a weld zone 120, it is a serious problem for detection of breakage on this part to be difficuU. 
[0010] When accomplishing this invention in order to cancel the above-mentioned trouble, and detecting the existence 
of breakage on an inspected side, it aims at offering the magnetic-field test equipment which can remove or mitigate 
the effect of the structure which exists in the direction of a field which intersects this inspected side, and can detect the 
existence of breakage on an inspected side certainly. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned object, magnetic-field test equipment 
according to claim 1 The sensing coil which detects the 2nd altemating current field which originated in said 1st 
alternating current field generated from said field generating coil, and was generated in the control surface of a 
conductive inspected object while being arranged near the field generating coil which generates the 1st altemating 
current field, and said field generating coil, It has the detection sensor section which said field generating coil, said 
sensing coil, and said reduction member consisted of movable in one, including the reduction member which reduces 
said 1st altemating current magnetic field strength generated from said field generating coil to the direction of a field 
which intersects the control surface of said inspected object. 

[0012] thus, in magnetic-field test equipment accordmg to claim 1 Since the detection sensor section is equipped with 
the reduction member which reduces the 1st altemating current magnetic field strength generated from a field 
generating coil to the direction of a field which intersects the control surface of an inspected object Even if it is the 
case where a certain structure exists in the direction of a field which intersects the control surface of the inspected 
object in the detection sensor section, the effect by the altemating current field over the detection sensor section from 
this structure can be removed or mitigated. Moreover, since it sets always constant the effect to the sensing coil of the 
altemating current field from this reduction member even if it originates in the 1st altemating current field generated 
from a field generating coil and an altemating current field occurs in a reduction member, since the detection sensor 
section is equipped with the reduction member movable in one with the field generating coil and the sensing coil, this 
effect can be disregarded. 

[0013] moreover - while each shaft orientations carry out [ said sensing coil in magnetic-field test equipment 
according to claim 1 ] the abbreviation rectangular cross of the magnetic-field test equipment according to claim 2 with 
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coil in each location near the both enoPTf said field generating coil - 
each abbreviation ~ it is characterized by consisting of two sensing coils arranged so that the same direction may be 
turned to. 

[0014] thus, according to magnetic-field test equipment according to claim 2, as a sensing coil in magnetic-field test 
equipment according to claim 1 while each shaft orientations carry out an abbreviation rectangular cross with the shaft 
orientations of a field generating coil in each location near the both ends of a field generating coil - each abbreviation, 
since two sensing coils arranged so that the same direction may be tumed to are used The detection sensor section 
serves as a detection sensor of Japanese Patent Application No. No. 96196 [ nine to ] mentioned above, and same self- 
calibration mold sensor, and can detect breakage on an inspected object certainly based on the difference of the output 
of two sensing coils. 

[0015] Here, the principle in the case of inspecting breakage on an inspected object using the detection sensor section 
of magnetic-field test equipment according to claim 2 is explained. 

[0016] the case where a flaw detecfion activity is done in the detection sensor section of magnetic-field test equipment 
according to claim 2 - the detection sensor section - the control surface of the inspected objects (for example, steel 
plate etc.) of conductivity [ shaft orientations / of two sensing coils ] ~ receiving - abbreviation - it arranges so that it 
may become vertical. In this case, a field generating coil serves as abbreviation parallel to an inspected object. And 
alternating current is impressed to a field generating coil in this condition. 

[0017] At this time, a part of alternating current field which leaked and came out firom the ends of a field generating 
coil flows through an inspected object, and, thereby, an eddy current is guided to the fi-ont face of this inspected object. 
And the alternating current field which **** two sensing coils according to this eddy current occurs, and induced 
electromotive force occurs in two sensing coils. 

[0018] Since the field generating coil is mostly installed in parallel with the inspected side of an inspected object, when 
there is no breakage in an inspected object, each eddy current generated by the alternating current field which leaked, 
respectively and came out fi'om the both ends of a field generating coil also becomes almost equal, and, therefore, the 
electrical potential difference and phase of an output signal of two sensing coils are also alike (refer to drawing 7 (a)). 
[0019] However, if one sensing coil passes through the crack part top when an inspected object has a crack, since the 
flow of the eddy current generated in the inspected body surface is intercepted with a crack, the field produced 
according to an eddy current will also change, and the balance between two output signals of a sensing coil will 
collapse (refer to drawing 7 (b)). Therefore, it becomes possible even fi-om wrap fire proof protection thickly by 
comparing the output signal of two sensing coils to detect the crack of an inspected object to high degree of accuracy 
about the perimeter of an inspected object. 

[0020] Furthermore, in arrangement of the above-mentioned detection sensor section, the altemating current field 
which leaked and came out fi-om the both ends of a field generating coil will spread not only directly under [ of the 
detection sensor section ] but the front and behind the detection sensor section. Since the flaw detection of the breakage 
the front or behmd the detection sensor section can be carried out by this, the flaw detection of the breakages on for a 
close comer etc. of beam-column becomes possible. 

[0021] Here, a reduction member is not prepared in the detection sensor section, but the graph of the output difference 
detected in the experiment using the column-column model with which the column was made to connect when a 
column had an one-place crack, and the installation condition of the detection sensor section in this experiment are 
shown in drawing 1 1 (a). In this drawing, the distance (X coordinate) at the head of tiie detection sensor section when 
an axis of abscissa makes a crack a zero, and an axis of ordinate show the output difference of two sensing coils as a 
difference of the induced voltage of each coil. As shown in this drawing, by near the location of a crack showing a 
value with big differential output voltage, and using the output difference of a sensing coil shows that a crack location 
is detectable to high degree of accuracy. 

[0022] Moreover, a reduction member is not prepared in the detection sensor section, but the experiment using the 
column-beam model which joined the column and the beam shows the graph of the phase contrast detected by the case 
where there is nothing with the case where there is a crack by the joint of a column and a beam, and the installation 
condition of the detection sensor section in this experiment to drawing 1 1 (b). the distance (X coordinate) at the head of 
the detection sensor section when an axis of abscissa makes the crack of a joint a zero in this drawing, and an axis of 
ordinate - the phase contrast of the output signal of two sensing coils - each - as the output voltage difference in the 
simultaneous point of two output signals adjusted to the equal amplitude - a table - it is a thing the bottom. 
[0023] In such a column-beam model, when the detection sensor section cannot pass, if it inspects near the column, 
since induction of the eddy current will be carried out also to a column, the signal of the sensing coil of the side near a 
column changes, and an output difference becomes large at the root part. In this case, the judgment of the existence of 
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[0024] Here, when a joint has a crack to a phase progressing rather than the alternating current field by the eddy 
current for a column-beam joint, as for the altemating current field by the eddy current of a beam part, a phase is 
behind [ the altemating current field by the eddy current for a column-beam joint ] in the altemating current field 
according to the eddy current of a beam part when there is no crack in a joint. As change of this phase is shown in 
drawing 1 1 (b), it appears as a difference in the phase contrast by the existence of the crack of a joint. Therefore, it 
becomes possible to judge the existence of the crack by the joint based on the phase contrast between each sensing 
coils. 

[0025] In addition, although drawing 1 1 (a) and drawing 1 1 (b) show the case where there is no structure in the 
drawing 1 1 space late rice side of the detection sensor section, or the side of a near side If the distance of each of two 
sensing coils and the above-mentioned structure is abbreviation identitas when there is such the structure, since the 
effect of the altemating current field given firom the above-mentioned structure to each sensing coil is abbreviation 
identitas, The output difference and phase contrast of each sensing coil are respectively served like the graph of 
drawing 1 1 (a) and drawing 1 1 (b). 

[0026] However, it is H steel as the beam showed to drawing 12 in the above-mentioned column-beam model. When 
the gusset plate is attached in the connection of the web (equivalent to the above-mentioned structure) of a beam, and a 
column and it detects the existence of a crack of the top face of a bottom flange [ / near the column-beam joint ] or the 
underside of a top flange Since a web becomes being the same as that of the condition of having become thick by the 
thickness of a gusset plate about the part in which the gusset plate is attached, The distance from each sensing coil to 
the wall surface by the side of a web differs, and the degree of the effect of an altemating current field to each sensing 
coil is different fi-om the side face by the side of a web. The phase contrast between each sensing coil will not be in the 
condition which showed in the graph of drawing 11 (b), but it will become difficult to judge the existence of the crack 
by the joint based on phase contrast. 

[0027] Then, it is checked by experiment by removing or mitigating the effect fi-om [ which intersects the control 
surface of an inspected object ] a field by equipping the detection sensor section with the reduction member which 
reduces the altemating current magnetic field strength generated firom a field generating coil to the direction of a field 
which intersects the control surface of an inspected object that the condition of the phase contrast between each sensing 
coil can make into the same condition as drawdng 1 1 (b) and abbreviation. Therefore, it becomes possible by equipping 
the detection sensor section with the above reduction members to judge the existence of the crack by the joint based on 
the phase contrast between each sensing coils. 

[0028] Then, magnetic-field test equipment according to claim 3 is equipped with a detection means to detect either 
[ at least ] the output difference between the output signals guided to said two sensing coils, or phase contrast, in 
magnetic-field test equipment according to claim 2. 

[0029] Thus, since either [ at least ] the output difference between the output signals guided to two sensing coils in 
magnetic-field test equipment according to claim 2 or phase contrast is detected according to magnetic-field test 
equipment according to claim 3, based on either [ at least ] the detected output difference or phase contrast, breakage 
on an inspected object can be inspected easily. 

[0030] Moreover, magnetic-field test equipment according to claim 4 is equipped at least with one side of a display 
means to display either [ at least ] said output difference detected by said detection means, or phase contrast, a 
judgment means to judge the breakage situation of said inspected object based on either [ at least ] said output 
difference detected by said detection means, or phase contrast, and **, in magnetic-field test equipment according to 
claim 3. 

[0031] Thus, a display means to display either [ at least ] the output difference detected by the detection means in 
magnetic-field test equipment according to claim 3, or phase contrast according to magnetic-field test equipment 
according to claim 4, Since it has at least one side of the judgment means and ** which judge the breakage situation of 
an inspected object based on either [ at least ] the output difference detected by the detection means, or phase contrast 
When it has a display means, an operator can judge the breakage situation of an inspected object easily based on the 
content of a display by the display means, and when it has a judgment means, the breakage situation of an inspected 
object can be judged automatically. 

[0032] In addition, as for said reduction member, it is desirable to install in the side face which intersects 
perpendicularly with the control surface of said inspected object of said field generating coil so that the shaft- 
orientations core of said field generating coil and the core of said reduction member may carry out abbreviation 
coincidence. Thus, by installing a reduction member in the side face which intersects perpendicularly with the control 
surface of the inspected object of a field generating coil While being able to enlarge the degree of reduction by the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/27/2004 




Page 5 of 12 



reduction member of the alternating curreWnagnetic field strength fi-om the field derating coil to the direction of a 
field which intersects the control surface of the inspected object of a field generating coil By installing so that the 
shaft-orientations core of a field generating coil and the core of a reduction member may carry out abbreviation 
coincidence of the reduction member, effect of a reduction member to a sensing coil in case the sensing coil is arranged 
considering the shaft-orientations core of a field generating coil as a core can be made into abbreviation homogeneity. 
[0033] Moreover, said reduction member is nonmagnetic and it is desirable that it is the plate of a conductive high 
metallic material. Thus, magnetization of the reduction member by the alternating current field generated fi-om the field 
generating coil by making a reduction member nonmagnetic can be prevented. While being able to enlarge the degree 
of reduction of the alternating current magnetic field strength fi-om a field generating coil to the direction of a field 
which makes easy to generate the eddy current by the aUemating current field generated fi-om the field generating coil 
in the reduction member by using a reduction member as a conductive high metallic material, and intersects the control 
surface of an inspected object Installation to the detection sensor section of a reduction member can be easily 
performed now by making a reduction member monotonous. 

[0034] Moreover, as for the thickness of said reduction member, it is desirable that it is thicker than the skin depth 
determined based on the fi-equency of the altemating current impressed in order to make said field generating coil 
generate said 1st altemating current field. That is, as for the thickness of a reduction member, it is desirable that it is 
thicker than skin depth delta called for by the following (1) formula. 
[0035] 
[Equa tion 1] 



[0036] Here, the angular firequency of the altemating current field which generates omega fi:om a field generating coil, 
and mu show the permeability of a reduction member, and sigma shows the conductivity of a reduction member. 
[0037] Thus, by setting up the thickness of a reduction member, the degree of reduction of the altemating current 
magnetic field strength fi-om a field generating coil to the direction of a field which intersects the control surface of an 
inspected object can be enlarged. 
[0038] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which relates to this invention using a drawing is 
explained. 

[0039] The configuration block of the magnetic-field test equipment conceming the gestalt of operation of this 
invention is shown in drawing 1 . the signal-processing machine 33 which outputs the phase contrast output signal 30 
and the differential output signal 31 when the magnetic-field test equipment of the gestalt of this operation processes 
the signal which the detection sensor section 16 for detecting the magnetic change by breakage on the steel frame (steel 
plate) 35 covered with fire proof protection 34 and this sensor section detected, as shovm in this drawing - since - it is 
constituted. 

[0040] As shown in the side elevation of drawing 2 (a), and the fi-ont view (drawing seen from [ of drawing 2 (a) ] 
arrow-head S) of drawing 2 (b), the detection sensor section 16 here As a field generating coil arranged in the center 
section As the hand hold 14 grasped in case ************ 1 the sensing coil 12 arranged in each location near the 
both ends of this exiting coil and a sensing, coil 13, and this detection sensor section 16 are moved, and a reduction 
member attached in the side face by the side of the drawin g 2 (a) late rice of each above-mentioned coil ( drawing 2 (b) 
right-hand side) It consists of******** 15. The above-mentioned exiting coil 11 and sensing coils 12 and 13 are 
realizable by twisting a pre-insulation line around a long tubed body. In addition, the cross-section configuration of an 
exiting coil 1 1 and sensing coils 12 and 13 can be changed arbitrarily suitably, for example, may be circular, or a 
square shape is sufficient as it. Moreover, the dimension of each part of the detection sensor section 16 in the gestalt of 
this operation As shown in drawing 2 (a) and drawing 2 (b), the die length in alignment with the longitudinal direction 
of drawing 2 (a) of the detection sensor section 16 245mm, The height to which the die length to which the height 
which met in the vertical direction of drawing 2 (a) of sensing coils 12 and 13 met the longitudinal direction of drawin g 
2 (a) of 40mm and a shield 15 met in 1 50mm and the vertical direction of drawing 2 (a) of a shield 1 5 shall be [ the 
board thickness of 75mm and a shield 15 ] 5mm. Moreover, the constmction material of the shield 15 in the gestalt of 
this operation shall be aluminum. 

[0041] Furthermore, the physical relationship of each coil which constitutes the detection sensor section 16 is shown in 
the side elevation of drawing 3 . if the shaft orientations (the direction of the line which intersects perpendicularly with 
opening through the core of a coil centrum) of the exiting coil 1 1 of this drawing, a sensing coil 12, and a sensing coil 
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13 are made into the direction of P, the di^Rion of Q, and the direction of R, resp^Wely, while the direction of Q and 
the direction of R will carry out an abbreviation rectangular cross to the direction of P - the direction of Q, and the 
direction of R - abbreviation it is set up in the same direction. Moreover, spacing dl from one edge of an exiting 
coil 1 1 to the medial axis of a sensing coil 12 And spacing d2 from the other-end section to the medial axis of a sensing 
coil 13 It is set up so that abbreviation etc. may be spread and may become. 

[0042] moreover, the alternating current signal generator 23 by which the signal-processing machine 33 suppUes 
alternating current to an exiting coil 1 1 as shown in drawing 1 and the detection signal-processing section 32 as a 
detection means which processes the output signal of sensing coils 12 and 13 - since ~ it is constituted. 
[0043] the oscillator circuit 22 where the alternating current signal generator 23 generates the AC signal of 
predetermined frequency here, and the current regulator circuit 21 which amplifies the AC signal generated by this 
oscillator circuit 22 to the alternating current of a fixed current - since - it becomes. The current regulator circuit 21 is 
connected with the exiting coil 1 1, and an alternating current field occurs in an exiting coil 1 1 by the alternating current 
supplied from a current regulator circuit 21. 

[0044] It connected with the sensing coil 12, and connected with the amplifier 24 which can ampUfy the output signal 
of this coil, the phase adjuster 26 which can adjust the phase of the output signal of the sensing coil 12 amplified by 
amplifier 24, and the sensing coil 13, and the detection signal-processing section 32 is equipped with the amplifier 25 
which can amplify the output signal of this coil, and the phase adjuster 27 which can adjust the phase of the output 
signal of the sensing coil 13 amplified by ampUfier 25. 

[0045] Furthermore, the detection signal-processing section 32 detected the phase contrast of two inputted AC signals, 
detected the output differences (an electrical-potential-difference difference, power difference, etc.) of two AC signals 
inputted as the phase discriminator 28 which outputs the detected phase contrast information as a phase contrast output 
signal 30, and is equipped with the differential amplifier 29 which amplifies the detected output difference and is 
outputted as a differential output signal 31 . 

[0046] The output signal of two devices which any two devices are connected at least and connected of an oscillator 
circuit 22, a phase adjuster 26, and a phase adjuster 27 can be made into an input signal at phase discriminator 28. That 
is, when an oscillator circuit 22 and one of phase adjusters is connected to phase discriminator 28, phase discriminator 
28 detects the phase contrast of the AC signal used as the criteria outputted from an oscillator circuit 22, and the output 
signal of one of the sensing coils connected. And when phase adjusters 26 and 27 are connected to phase discriminator 
28, phase discriminator 28 detects the phase contrast of the output signal of a sensing coil 12, and the output signal of a 
sensing coil 13. 

[0047] In addition, in order to raise detection precision, the case of the latter which connected phase adjusters 26 and 
27 to phase discriminator 28 is desirable. Moreover, you may make it phase discriminator 28 detect the output 
difference of t^o input signals in a certain phase (simultaneous point) as an amount which shows phase contrast. 
[0048] Moreover, the phase adjuster 26 and the phase adjuster 27 are connected to the differential amplifier 29, and the 
differential amplifier 29 detects magnification of a sensing coil 12 and a sensing coil 13, and the output difference of 
an output signal by which phase adjustment was carried out. 

[0049] In addition, adjustment of an amplification factor and a phase of the amplifier 24 and 25 described above, phase 
adjusters 26 and 27, phase discriminator 28, and the differential amplifier 29 is enabled with the tongue for adjustment 
(not shown) with which the signal-processing machine 33 was equipped. 

[0050] Next, by connecting the equipment data display and for analysis to the outgoing end of the signal-processing 
machine 33 shows the example which constituted the magnetic flaw detection system to drawing 4 . As shown in this 
drawing, either X-Y recorder 50 of the phase contrast output signal 30 and the differential output signal 31 which can 
record [ a display and ] either at least, the oscilloscope 52 and the computer 54 are connected to the signal-processing 
machine 33. Of course, it can also use, other indicating equipments, for example, digital display machine etc., etc. An 
operator can judge the breakage situation of an inspected object (steel frame 35) by observing the signal wave form 
displayed and recorded by these equipments. 

[0051] In addition, a computer 54 can perform processing which judges the breakage situation of an inspected object 
automatically, or it not only outputs the wave of the phase contrast output signal 30 or the differential output signal 31 
to the printer which does not display on a display or is not illustrated, but puts each output signal and a breakage 
situation in a database based on the phase contrast output signal 30 or the differential output signal 3 1 . Above- 
mentioned X-Y recorder 50 and an oscilloscope 52 are equivalent to the display means of this invention, and the 
above-mentioned computer 54 is respectively equivalent to the judgment means of this invention. 
[0052] Next, the example of sensor installation at the time of performing inspection of a breakage situation [ / near / 
where a beam is H steel and the gusset plate was attached in the joint of a column and a beam / the column-beam joint ] 
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using the magnetic-field test equipment gestalt of this operation is shown in caving 5 (a) thru/or drawingj, (c). 
In addition, the top view where drawing 5 (a) looked at the side elevation, and drawin g 5 (b) looked at drawing_5 (a) 
from arrow-head U, and drawing 5 (c) are the front views which looked at drawing 5 (a) from arrow-head S. Moreover, 
by drawing 5 (a) and drawing 5 (b), as shown in drawing 5 (c), although the front face of a beam 102 and a column 100 
is covered with the fire proof protection 34 with a thickness of 50mm - about 65mm, in order to clarify the structure of 
each part, it is omitting the graphic display of fire proof protection. Moreover, this example of sensor installation 
explains the example of installation in the case of inspecting breakage on by the side of the top face of bottom flange of 
beam 102 104B. 

[0053] As shown in drawing 5 (c), first, the beam 102 of an inspected object is installed on the wrap fire proof 
protection 34, so that a top face may become an inspected side and abbreviation parallel about a guide plate 1 14 
( drawing 5 (b) graphic display abbreviation), and the detection sensor section 16 is arranged on the guide plate 114. 
That is, the detection sensor section 16 is scanned along the inspection direction K (refer to drawin g (a)) in this guide 
plate 1 14 top. Moreover, the shallow slot used for positioning of the detection sensor section 16 is estabhshed in the 
guide plate 1 14, and the position scale is also displayed along this slot (not shown). 

[0054] The slot of a guide plate 1 14 can be doubled in the inspection direction K, the detection sensor section 16 can 
be scanned along this slot, an exact location can be reproduced by reading the location of the detection sensor section 
16 by the position scale, and this can raise inspection precision ftirther. In addition, the ingredient of a guide plate 1 14 
has desirable plastics, such as acryUc resin of a non-conductor. 

[0055] Next, the magnetic flaw detection work flow when inspecting the breakage situation of an inspected object 
using the detection sensor section 16 arranged like drawing 5 is explained using the flow chart of drawing^ . 
[0056] As shown in the flow chart of drawing 6 , before starting inspection, output adjustment of sensing coils 12 and 
13 and phase adjustment are performed first (step 200). It places on the normal flat steel plate which does not have 
breakage of the detection sensor section 16 at the time of this adjustment, alternating current is supplied to an exiting 
coil 11, and, thereby, sensing coils 12 and 13 are made to produce induced voltage. 

[0057] At this time, by phase adjustment, the amplification factor of ampHfier 24 and 25 is adjusted and the output of 
each output signal is arranged so that the phase contrast output signal 30 which the signal-processing machine 33 
outputted may abbreviation be in agreement and in agreement at zero, phase adjusters 26 and 27 may be adjusted, the 
phase of each output signal may be arranged and the differential output signal 31 may abbreviation be in agreement 
and in agreement in output adjustment at zero. These adjustments are easy actuation of turning the adjustment tongue 
which is not illustrated, and a beginner is also fully possible for them. 

[0058] Next, it is the start location Xs on fire proof protection about the detection sensor section 16. It arranges (step 
202). Here, as shown in drawing 5 (a), the joint of a column 100 and a beam 102 is made into a zero, and distance to 
the point of the detection sensor section 16 is set to X along with the longitudinal direction (the inspection direction K) 
of a beam steel plate from a zero. That is, at step 202, it is X<-Xs. It carries out. In addition, the abbreviation 
coincidence of the sense (shaft orientations of an exiting coil 1 1) of the detection sensor section 16 is made to carry out 
in the inspection direction K. 

[0059] And alternating current is supplied to an exiting coil 1 1 from the alternating current signal generator 23 (step 
204). A part of fields 41 and 42 which leaked and appeared from the both ends in the exiting coil 1 1 by this as an 
alternating current field occurred and it was shown in drawing 7 (a) flow through to bottom flange 104B, and, thereby, 
eddy currents 43 and 44 are generated by bottom flange 104B. And the anti-fields 45 and 46 occur according to these 
eddy currents 43 and 44. these anti-fields 45 and 46 - the field of a steel plate - receiving ~ abbreviation - the 
sensing coils 12 and 13 which have a vertical shaft are met, induced vohage occurs in sensing coils 12 and 13 by the 
temporal response of the anti-fields 45 and 46 which met, and it is outputted as an output signal. 
[0060] In addition, drawing 7 (a) shows the field at the time of inspecting a location without breakage, since the eddy 
currents 43 and 44 are ahnost equal, it is equal, and it turns out that, as for the output signal of each sensing coil, 
equiphase and this output swing are shown. [ of the anti-fields 45 and 46 ] However, since the field shown in drawing^? 
(a) is an alternating current field, the sense of the arrow head which shows tiie direction of a field will interchange by 
turns ( drawing 7 mentioned later (b) is the same). 

[0061] Moreover, although the fields 41 and 42 which leaked and came out from the both ends of an exiting coil 1 1 
also reach the location of sensing coils 12 and 13, since the component of the perpendicular direction of fields 41 and 
42 is very small in this location, the electrical potential difference in which induction is carried out to the sensing coils 
12 and 13 suitable for the perpendicular direction of an exiting coil 1 1 by fields 41 and 42 can disregard them. 
[0062] Furthermore, although the fields 41 and 42 which leaked and came out from the both ends of an exiting coil 1 1 
tend to resuh also to the location of a web 106 (refer to drawing 5 ), since the shield 15 (refer to drawing^ ) is attached 
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in the side face which intersects perpendi^Rrly with the inspected side of the dete^ron sensor section 16, the strength 
of fields 41 and 42 which goes to a web 106 side is reduced. Moreover, although a minute anti-field occurs from a web 
106 under the effect of the eddy currents 43 and 44 generated by bottom flange 104B, the effect on the sensing coils 12 
and 13 by this anti-field is also mitigable with a shield 15. Moreover, since the shield 15 is attached in the flank of the 
detection sensor section 16 while it consists of aluminum with high conductivity, the very strong anti-field is always 
generated by the shield 15 from the anti-field generated by the web 106 by the fields 41 and 42 generated from the 
exiting coil 1 1, and minute effect of an anti-field from a web 106 can be relatively made small. Therefore, the effect of 
a web 106 side can also be disregarded. 

[0063] Each output signal generated with sensing coils 12 and 13 is ampHfied by the amplifier 24 and 25 of drawing 1 , 
and phase adjustment is carried out with phase adjusters 26 and 27. And while the differential output signal 3 1 detected 
from each output signal is outputted by the differential amplifier 29, the phase contrast output signal 30 detected from 
each output signal is outputted by phase discriminator 28. 

[0064] Then, as shown in the flow chart of drawing 6 , while the display and recording device (refer to drawing 4 ) 
connected to the latter part of the signal-processing machine 33 detect differential output signal [ when the detection 
sensor section 16 has been arranged in the location X ] S (X) (step 206), phase contrast output signal P (X) is detected 
(step 208). At this time, the detected data are recorded on the detail paper one by one using X-Y recorder 50 of 
drawing 4 , or the detection value displayed on the oscilloscope 52 or the digital display machine is plotted on paper. 
Moreover, a detection value may be memorized to the storage of a computer 54. 

[0065] Next, the arrangement location X of the detection sensor section 16 at present is the inspection termination 
location Xe. It judges whether it is in agreement (step 210). In addition, in the case of drawing 5 (a), it is the inspection 
termination location Xe. It is equivalent to the location of the detection sensor section 16 when the point of a sensing 
coil 12 results the joint of a column 100 and a beam 102 in the angle of wrap covering material. 
[0066] The location X at present is the inspection termination location Xe. When not coming out (step 210 negation 
judging), only predetermined distance delta X moves the detection sensor section 16 in the inspection direction K. 
Thereby, the location X of the detection sensor section 16 serves as Xs-deltaX. And differential output signal S (X) and 
phase contrast output signal P (X) are again detected about retum and the updated location X to steps 206 and 208, and 
same processing is performed. 

[0067] thus ~ one by one - start location Xs from - termination location Xe up to ~ differential output signal S (X) 
and phase contrast output signal P (X) are obtained by deltaX unit. Here, when a location without a crack is inspected, 
the output signal of sensing coils 12 and 13 is almost in phase, and since output swing level is also near, differential 
output signal S (X) and phase contrast output-signal P (X) become a small value. 

[0068] On the other hand, since the resistance of a crack part is large for example, if the detection sensor section 16 
approaches the breakage section 80 as shown in drawing 7 (b), as compared with the case where the eddy current 
produced by the field 41 does not have a crack, a cxirrent value becomes small. Moreover, with access of the detection 
sensor section 16, bordering on the breakage section 80, an eddy current changes from 43a to 43b, and the anti-fields 
45 and 46 produced by this also change. Consequently, since the magnetic flux which **** a sensing coil 12 differs 
from the magnetic flux which **** a sensing coil 13, a differential output signal becomes large. 
[0069] then, it is shown in the flow chart of drawin g 6 - as - the location X at present - inspection termination 
location Xe the case (step 210 affirmation judging) of being in agreement - location Xs from - Xe up to - a breakage 
location is detected based on differential output signal S (X) (step 214). 

[0070] The field by which the detection sensor section 16 leaked and appeared from the edge of an exiting coil 1 1 in 
the column which crosses at the location approaching the joint of a column 100 and a beam 102 at right angles to an 
inspected object (beam) on the other hand flows through, the electrical potential difference by which induction is 
carried out to the sensing coil near a column changes, and a differential output signal changes with the altemating 
current fields by the eddy current generated on the column irrespective of the existence of the crack of a joint. 
Moreover, since the absolute value of output voltage changes in sensor height, the magnitude of an inspected object, 
etc., it becomes difficult to judge the existence of the crack of a joint with some differential output signal. In addition, 
since the distance to the web 106 which the gusset plate 1 10 is attached in the joint and includes a gusset plate 110 
from a sensing coil 12 becomes smaller than the distance from a sensing coil 13 to a web 106 by the thickness of a 
gusset plate 110, Although the balance of the effect are influenced by the web 106 side collapses with a sensing coil 12 
and a sensing coil 13, the effect are influenced by the web 106 side can be disregarded according to an operation of the 
shield 15 attached in the side face of the detection sensor section 16 as mentioned above. As drawing 1 1 already 
explained, even if it is the case where the gusset plate 1 10 is attached in the joint, the effect of a gusset plate can be 
removed or mitigated according to an operation of a shield 15, and the experimental result that the output pattern of a 
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phase contrast output signal is reversed w^Khe existence of the crack (breakage s^on 82 of drawing 5 ) in the joint 
of a column 100 and a beam 102 is obtained. 

[0071] Then, as shown in the flow chart of drawing 6 , based on phase contrast output signal P (X), the existence of the 
crack of the joint of a column 100 and a beam 102 is judged (step 216), and inspection is ended, in addition, a ****** 
[ that the operator looked at the wave recorded by the X-Y recorder 50 grade in detection of the breakage location of 
steps 214 and 216, and this wave-like change pattern and the absolute value of a record signal exceeded the 
predetermined reference value ] - or a breakage location is judged with the output pattern of a signal In addition, this 
criterion is programmed and you may make it a computer 54 judge a breakage location automatically. 
[0072] In addition, with the gestalt of this operation, in order to use two sensing coils, a big detection value can be 
acquired and the flaw detection of high degree of accuracy becomes more possible from the case of one sensing coil. If 
the magnetic field by the side of breakage changes as a reason this big output is obtained, among the magnetic fields 
from two eddy currents generated in a steel plate with an exiting coil, it will be mentioned that the magnetic field of 
another side has the property to change to hard flow. When it estimates with prototype equipment, compared with one 
sensing coil, about 7% of improvement in an output is obtained. 

[0073] The example of 1 location survey of the magnetic-field test equipment applied to the gestalt of this operation 
here is shown in drawing 8 (a) - drawing 8 (f), and even if it is the case where the gusset plate 1 10 is attached by 
forming a shield 15, it is shown that the crack of a column-beam joint is detectable to high degree of accuracy in the 
above-mentioned step 216. In addition, all the sensor height at the time of performing this location survey (height from 
an inspected side to the detection sensor section) is 80mm. 

[0074] Drawing 8 (a) does not form a shield 15 in the detection sensor section 16, and shows the change to the sensor 
location of differential output voltage with the time of there being nothing with the time of a crack being near the joint 
of a column and a beam in case the gusset plate 1 10 is not attached in the joint of a column and a beam. Irrespective of 
the existence of a crack, if a joint is approached, differential output voltage will increase. Since the absolute value of 
differential output voltage changes in sensor height, the magnitude of an inspected object, etc., it turns out that the 
judgment of the existence of the crack of the joint by differential output voltage is difficult. 
[0075] On the other hand, when drawing 8 (b) does not form a shield 15 in the detection sensor section 16 and the 
gusset plate 1 10 is not attached in the joint of a column and a beam, it can set. The change to the sensor location of 
phase contrast output voltage with the time of there being nothing with the time of a crack being near the joint of a 
colunm and a beam is shown, and although change of a phase contrast output is a slim margin, according to the 
existence of the crack of a joint, an output pattem reverses it. Therefore, by detecting the output pattem of phase 
contrast output voltage shows that the existence of the crack in a joint is detectable with high degree of accuracy, 
without forming a shield 15 in the detection sensor section 16, when the gusset plate 1 10 is not attached. Drawing 8 (c) 
shows the change to the sensor location of differential output voltage with the time of there being nothing with the time 
of a crack being near the joint of a column and a beam in case a shield 15 is not formed in the detection sensor section 
1 6 and the gusset plate 1 1 0 is attached in the joint of a column and a beam. In this case, it becomes the location 
separated from the joint under the effect of a gusset plate 1 10 as compared with the case where there is no gusset plate 
110 which the location which starts the increment in differential output voltage showed to drawing 8 (a) when the 
detection sensor section 16 was close brought to a joint, and when it brings close to a joint fiirther and there is a crack, 
as compared with the case where there is nothing, differential output voltage becomes large. Thus, although a 
difference is looked at by the magnitude of change of differential output voltage as compared with the case where there 
is nothing when there is a gusset plate 110, since the absolute value of differential output voltage changes in sensor 
height or the magnitude of an inspected object, decision of the existence of the crack of the joint by differential output 
voltage is difficult like the case where there is no gusset plate also in this case. 

[0076] Moreover, drawing 8 (d) is what shows the change to the sensor location of phase contrast output voltage in 
case a shield 15 is not formed in the detection sensor section 16 and the gusset plate 1 10 is attached in the joint of a 
column and a beam. In this case, although the magnitude of phase contrast output voltage becomes quite large under 
the effect of a gusset plate 1 10 as compared with the case where there is no gusset plate 1 10 shown in drawing 8 (b) on 
the whole Change of this output pattem is the same direction irrespective of the existence of a crack, and since reversal 
of an output pattem as shown in drawing 8 (b) does not take place, decision of the existence of the crack by phase 
contrast output voltage is difficult. 

[0077] Drawing 8 (e) shows the change to the sensor location of differential output voltage with the time of there being 
nothing with the time of a crack being near the joint of a column and a beam in case a shield 15 is formed in the 
detection sensor section 16 and the gusset plate 1 10 is attached in the joint of a column and a beam. If a joint is 
approached irrespective of the existence of a crack, differential output voltage will increase, but the value is small as 
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compared with the case where there is no^fcld (when it is drawing 8 (c)). Since tJH^solute value of differential 
output voltage changes in sensor height, the magnitude of an inspected object, etc., it turns out that decision of the 
existence of the crack of the joint by differential output voltage is difficult. 

[0078] On the other hand, although the change to the sensor location of phase contrast output voltage with the time of 
there being no drawing 8 (f) with the time of a crack being near the joint of the column and beam in the same 
conditions as drawin g 8 (e) is shown and change of phase contrast output voltage has appeared early under the effect of 
a gusset plate 1 10 Like the case where there is no shield shown in drawing 8 (b), although change of phase contrast 
output voltage is a slim margin, according to the existence of the crack of a joint, an output pattem reverses it. 
Therefore, by detecting the output pattem of a phase contrast output shows that the existence of the crack in a joint is 
detectable with high degree of accuracy. 

[0079] As explained to the detail above, since the magnetic-field test equipment conceming the gestalt of this operation 
has removed or mitigated the effect of the alternating current field from a web 1 06 side by forming a shield 1 5 in the 
side face by the side of the web 106 of the detection sensor section 16, even if it is the case where the gusset plate 1 10 
is attached in the joint of a column and a beam, it can detect the breakage in the joint of a column and a beam certainly. 

[0080] In addition, although the gestalt of this operation explained the shield 15 to the detection sensor section 16 
equipped with two sensing coils about the mounting beam case, this invention is not limited to this, and even if a 
sensing coil is the one detection sensor section, it can acquire the same effectiveness as the gestalt of this operation, 
i.e., the effectiveness that the effect of the side of the detection sensor section can be removed or mitigated, by 
attaching a shield. 

[0081] Moreover, although the gestalt of this operation explained the case where aluminum was applied as construction 
material of a shield 15, this invention is not limited to this and can apply copper, stainless steel, etc. that to be 
nonmagnetic preferably as construction material of a shield 15, and what is necessary is just a conductive high metal. 
[0082] Moreover, although the gestalt of this operation explained the case where an I-shape coil was used as an exiting 
coil 11, this invention is not Hmited to this and may use the coil of other gestalten, such as U typeface coil. 
[0083] Moreover, although the gestalt of this operation explained the case where the effect of the gusset plate 110 
attached in the column-beam joint was removed or mitigated with a shield 15, this invention is not limited to this, and 
can remove or mitigate the effect of the above-mentioned back up plate, a bolt, etc. with a shield 15 also about the case 
where the back up plate, a bolt, etc. are attached in parts other than the joint of a web 106. 

[0084] Moreover, although the gestalt of this operation explained the case where it was H steel equipped with the field 
where an inspected side, an inspected side, and an inspected object cross at right angles, it cannot be overemphasized 
that the effect from the field which this crosss diagonally like the gestalt of this operation also to steel equipped with 
the field which this invention is not limited to this and crosss diagonally at a predetermined include angle in an 
inspected side can be removed or mitigated. 

[0085] Moreover, although the gestalt of this operation explained the case where breakage was detected based on the 
output difference between the output signals mutually guided to each sensing coil as the same direction in the direction 
which the pre-insulation line of a sensing coil 12 and a sensing coil 13 rolls This invention is good also as a gestalt 
which detects breakage based on the output sum between the output signals mutually guided to each sensing coil as a 
direction of reverse in the direction which it is not limited to this and the pre-insulation line of each sensing coil rolls. 
[0086] Moreover, although the gestalt of this operation explained the case where the dimension of a shield 15 was 
made into die length of 150mm, height of 75mm, and 5mm of board thickness as shown in drawing 2 , this invention is 
not limited to this and can be made into arbitrary suitable dimensions. 

[0087] It is checked as a resuU of the simulation using the shield of two or more kinds of dimensions by these people 
that it is effective to make the die length of an exiting coil 1 to 3 times the dimension of shaft orientations and the 
height of a shield into width of face 3 to 10 times the dimension of the direction where the shaft orientations of an 
exiting coil and the die length of a shield cross at right angles. 

[0088] Moreover, although the gestalt of this operation explained the case where distance from spacing and the other- 
end section from one edge of an exiting coil 1 1 to the medial axis of a sensing coil 12 to the medial axis of a sensing 
coil 13 was considered as immobilization, this invention is good also as a gestalt which has the adjustment function 
which is not limited to this and enables modification of each distance. 

[0089] One example of the detection sensor section 16 equipped with a means to realize this adjustment fimction is 
shown in drawing 9 . The detection sensor section 16 shown in this drawing is equipped with the slide base material 
with which it was constituted so that each sUde plate could be slid in the direction which carries out abbreviation 
coincidence with the slide plate with which sensing coils 12 and 13 were fixed, and the shaft orientations of an exiting 
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coil 1 1 , and the exiting coil 1 1 was fixed iBIne center section. 

[0090] This slide base material is equipped with the stopper for making each slide plate fix, and the scale in which 
spacing fi-om the edge of an exiting coil 1 1 to each sensing coil is shown. An operator can set up spacing dl and d2 
(also see drawing 3 ) firee by loosening a stopper, moving sensing coils 12 and 13, looking at a scale, and rebuking a 
stopper in the place used as a certain scale value. In addition, it is spacing dl and d2 by using a screw thread, a 
helicoid, etc. You may constitute so that fine adjustment may be possible. 

[0091] Since the thickness of fire proof protection changes with the fireproof criteria, according to the thickness of fire 
proof protection, the distance of the detection sensor section and an inspected side changes. Here, the result of having 
carried out simulation of signs that the perpendicular direction component of the field generated from the exiting coil 
with sensor height (for 20- 100mm) changes is shown in drawing 10 . As shown in this drawing, when distance 
separates the perpendicular direction component which generates an eddy current on an inspected object from the 
detection sensor section, it tums out that the maximum peak point is moving outside. Then, detection sensitivity can be 
raised by making spacing of an exiting coil and a sensing coil adjustable as mentioned above, and making it possible to 
arrange the center section of the sensing coil according to sensor height on the maximum peak point of a perpendicular 
direction component, i.e., the point that an eddy current becomes strong most. 
[0092] 

[Effect of the Invention] Since the detection sensor section is equipped with the reduction member which reduces the 
1st altemating current magnetic field strength generated from a field generating coil to the direction of a field which 
intersects the control surface of an inspected object according to magnetic-field test equipment according to claim 1 
Even if it is the case where a certain structure exists in the direction of a field which intersects the control surface of the 
inspected object in the detection sensor section, the effectiveness that the effect by the altemating current field over the 
detection sensor section from this structure can be removed or mitigated is acquired. 

[0093] moreover, according to magnetic-field test equipment according to claim 2, as a sensing coil in magnetic-field 
test equipment according to claim 1 while each shaft orientations carry out an abbreviation rectangular cross with the 
shaft orientations of a field generating coil in each location near the both ends of a field generating coil - each 
abbreviation, since two sensing coils arranged so that the same direction may be tumed to are used The detection 
sensor section serves as a self-calibration mold sensor, and the effectiveness that breakage on an inspected object is 
certainly detectable based on the difference of the output of two sensing coils is acquired. 

[0094] Moreover, since either [ at least ] the output difference between the output signals guided to two sensing coils in 
magnetic-field test equipment according to claim 2 or phase contrast is detected according to magnetic-field test 
equipment according to claim 3, the effectiveness that breakage on an inspected object can be easily inspected based on 
either [ at least ] the detected output difference or phase contrast is acquired. 

[0095] Moreover, a display means to display either [ at least ] the output difference detected by the detection means in 
magnetic-field test equipment according to claim 3, or phase contrast according to magnetic-field test equipment 
according to claim 4, Since it has at least one side of the judgment means and ** which judge the breakage situation of 
an inspected object based on either [ at least ] the output difference detected by the detection means, or phase contrast 
The effectiveness that an operator can judge the breakage situation of an inspected object easily based on the content of 
a display by the display means when it has a display means, and the breakage situation of an inspected object can be 
automatically judged when it has a judgment means is acquired. 

[0096] Moreover, since it is installed in the side face in which the control surface of the inspected object of a field 
generating coil and a reduction member cross at right angles according to magnetic-field test equipment according to 
claim 5 While being able to enlarge the degree of reduction by the reduction member of the alternating current 
magnetic field strength from the field generating coil to the direction of a field which intersects the control surface of 
the inspected object of a field generating coil The effectiveness that it can make abbreviation homogeneity effect of a 
reduction member to a sensing coil in case the sensing coil is arranged considering the shaft-orientations core of a field 
generating coil as a core since a reduction member is installed so that the shaft-orientations core of a field generating 
coil and the core of a reduction member may carry out abbreviation coincidence is acquired. 
[0097] Moreover, since a reduction member is made nonmagnetic according to magnetic-field test equipment 
according to claim 6 Since magnetization of the reduction member by the altemating current field generated from the 
field generating coil can be prevented and a reduction member is used as a conductive high metallic material While 
being able to enlarge the degree of reduction of the altemating current magnetic field strength from a field generating 
coil to the direction of a field which makes easy to generate the eddy current by the altemating current field generated 
from the field generating coil in the reduction member, and intersects the control surface of an inspected object Since a 
reduction member is used as a plate, the effectiveness that installation to the detection sensor section of a reduction 
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member can be easily performed now is aa|ured. 

[0098] Furthermore, since it is made thicker than the skin depth determined based on the frequency of the altemating 
current impressed in order that the thickness of a reduction member may make a field generating coil generate the 1st 
altemating current field according to magnetic-field test equipment according to claim 7, the effectiveness that the 
degree of reduction of the altemating current magnetic field strength from a field generating coil to the direction of a 
field which intersects the control surface of an inspected object can be enlarged is acquired. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/27/2004 



* NOTICES * 



Page 1 of 1 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sensing coil which detects the 2nd alternating current field which originated in said 1st alternating 
current field generated from said field generating coil, and was generated in the control surface of a conductive 
inspected object while being arranged near the field generating coil which generates the 1st alternating current field, 
and said field generating coil, The reduction member which reduces said 1st altemating current magnetic field strength 
generated from said field generating coil to the direction of a field which intersects the control surface of said inspected 
object, Magnetic-field test equipment equipped with the detection sensor section which the impUcation and said field 
generating coil and said sensing coil, and said reduction member consisted of movable in one. 
[Claim 2] while each shaft orientations carry out the abbreviation rectangular cross of said sensing coil with the shaft 
orientations of said field generating coil in each location near the both ends of said field generating coil - each 
abbreviation - the magnetic-field test equipment according to claim 1 characterized by consisting of two sensing coils 
arranged so that the same direction may be turned to. 

[Claim 3] Magnetic-field test equipment [ equipped with a detection means to detect either / at least / the output 
difference between the output signals guided to said two sensing coils, or phase contrast ] according to claim 2. 
[Claim 4] Magnetic-field test equipment [ equipped with at least one side of a display means to display either / at least / 
said output difference detected by said detection means, or phase contrast, a judgment means to judge the breakage 
situation of said inspected object based on either / at least / said output difference detected by said detection means, or 
phase contrast and ** ] according to claim 3. 

[Claim 5] Said reduction member is magnetic-field test equipment of claim 1 characterized by installing in the side 
face which intersects perpendicularly with the control surface of said inspected object of said field generating coil so 
that the shaft-orientations core of said field generating coil and the core of said reduction member may carry out 

abbreviation coincidence thru/or claim 4 given in any 1 term. 

[Claim 6] Said reduction member is magnetic-field test equipment of claim 1 which is nonmagnetic and is 
characterized by being the plate of a conductive high metallic material thru/or claim 5 given in any 1 term. 
[Claim 7] The thickness of said reduction member is magnetic-field test equipment of claim 1 characterized by being 
thicker than the skin depth determined based on the frequency of the altemating current impressed in order to make 
said field generating coil generate said 1st altemating current field thru/or claim 6 given in any 1 term. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing the configuration block of the magnetic-field test equipment concerning the gestalt 
of operation of this invention. 

[Drawing 2] It is drawing showing the detailed configuration of the detection sensor section conceming the gestalt of 
operation of this invention, and is the front view of the detection sensor section which set (a) in the side elevation of 
the detection sensor section, set (b) to (a), and was seen from arrow-head S. 

[Drawing 3] It is drawing showing the physical relationship of the exiting coil and sensing coil in the detection sensor 
section conceming the gestalt of operation of this invention. 

[Drawing 4] It is drawing showing the example of the magnetic flaw detection structure of a system conceming the 
gestalt of operation of this invention. 

[Drawing 5] It is installation drawing of the outline of the detection sensor section in the case of inspecting the flaw 
detection situation of an inspected object with the magnetic-field test equipment conceming the gestalt of operation of 
this invention, and an inspected object, and the top view seen from [ in / (a) and / in (b) / (a) ] arrow-head U and (c) are 
the front views seen from arrow-head S in (a). [ a side elevation ] 

[Drawing 6] It is the flow chart which shows the magnetic flaw detection work flow conceming the gestalt of operation 
of this invention. 

[Drawing 7] It is drawing showing the distribution of an anti-field produced according to the field generated when 
altemating current is passed to the exiting coil conceming the gestalt of operation of this invention, the eddy current 
generated on an inspected object, and the eddy current, and, as for drawing in case there is no breakage section near the 
location of a sensing coil, and (b), the breakage section of (a) is drawing in the case of being near the sensing coil. 
[Drawing 8] It is the graph which shows the change to the distance from a crack to the detection sensor section head of 
- -the differential output voltage in a columurbeam joint, or phase contrast output voltage. The differential output voltage 
at the time of inspecting (a) by the detection sensor section by which the column-beam joint in which the gusset plate is 
not attached is not prepared in the shield, The phase contrast output voltage at the time of inspecting (b) by the 
detection sensor section by which the column-beam joint in which the gusset plate is not attached is not prepared in the 
shield. The differential output voltage at the time of inspecting (c) by the detection sensor section by which the 
column-beam joint in which the gusset plate is attached is not prepared in the shield, The phase contrast output voltage 
at the time of inspecting (d) by the detection sensor section by which the colunm-beam joint in which the gusset plate 
is attached is not prepared in the shield. The differential output voltage at the time of inspecting (e) by the detection 
sensor section by which the column-beam joint in which the gusset plate is attached is prepared in the shield, (f) is a 
graph which shows each change of phase contrast output voltage ** at the time of inspecting by the detection sensor 
section by which the column-beam joint in which the gusset plate is attached is prepared in the shield. 
[Drawing 9] It is a block diagram in the case of having the adjustment fiinction of spacing of an exiting coil and a 
sensing coil. 

[Drawing 10] It is field distribution of the field generated according to the eddy current produced in the steel plate 
when altemating current was passed to an exiting coil to the perpendicular direction for every sensor height. 
[Drawing 11] It is drawing for explaining the principle of this invention, and the graph of the differential output 
voltage to the location at a sensor section plot plan in case (a) inspects a flaw detection situation with a column-column 
model, and the head of the sensor section, and (b) are the graphs according to existence of the crack of the phase 
contrast output to the location at the sensor section plot plan in the case of inspecting the existence of the crack of the 
joint of a column and a beam with a column-beam model, and the head of the sensor section. 

[Drawing 12] It is drawing with which explanation of the trouble of the conventional technique is presented, and is the 
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fracture side elevation which expanded th^mt in the perspective view and this per^fetive view showing the column- 
beam joint at the time of using a gusset plate, and the structure of the circumference of it. 
[Description of Notations] 

1 1 Exiting Coil (Field Generating Coil) 

12 Sensing Coil 

13 Sensing Coil 

14 Hand Hold 

15 Shield (Reduction Member) 

16 Detection Sensor Section 

21 Current Regulator Circuit 

22 Oscillator Circuit 

23 Alternating Current Signal Generator 

24 25 Amplifier 

26 27 Phase adjuster 

28 Phase Discriminator 

29 Differential Amplifier 

30 Phase Contrast Output Signal 

31 Differential Output Signal 

32 Detection Signal-Processing Section (Detection Means) 

33 Signal-Processing Machine 

50 X-Y Recorder (Display Means) 
52 Oscilloscope (Display Means) 
54 Computer (Judgment Means) 
100 Column 

102 Beam (Inspected Object) 
104 Flange 
106 Web 
108 Scallop 
110 Gusset Plate 
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